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REMARKS/ARGUMENTS 

Favorable reconsideration of the present application is respectfully requested. 

Applicants wish to thank Examiners Berman and Nguyen for the courtesy of an 
interview on October 20, 2008 at which time the patentability of Claim 22 was discussed. 
Although no agreement was reached at that time, the claims include further amendments 
based upon suggestions made by the Examiners during the interview. 

Based on the suggestion of the Examiners in the interview, Claim 21 has been 
amended to recite that the initial forming step forms an undercoat, and that the subsequent 
second step continues to form an a crystal structure alumina on the undercoat. Claim 21 has 
also been amended to recite a subsequent second step of continuing to form the film by 
changing the film forming conditions whereby an a crystal structure alumina continues to be 
formed on the undercoat. Basis for these changes is believed to be clearly evident in the 
original disclosure. 

The non-elected Claims 30-40 have been canceled without prejudice to the filing of a 
divisional application directed thereto. 

As was explained during the interview, the claimed invention is directed to a method 
for producing an a crystal structure-based alumina film. Such a crystal structure-based 
alumina films are useful where hardness and wear resistance are important, for example for 
coatings on cutting tools. It is well known that the crystalline structure of alumina varies 
depending on the formation temperature, and can be formed by reactive gas sputtering. 
Figure 1 represents a hysteresis curve showing the deposition modes as the discharge voltage 
and reactant gas flow rate are varied during sputtering. As is evident from the figure, the 
discharge conditions are generally classifiable to three modes: a metal mode, a poisoning 
mode and a transition mode between the metal and poisoning modes. The poisoning mode is 
able to achieve a high a crystal alumina structure content but at a low film formation rate. 
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The metal mode has a high film formation rate but produces films containing a higher 
metallic aluminum content. The transition mode provides a compromise with a lower 
metallic content and an adequate film formation rate, but is unstable. 

The present invention is based upon Applicants' recognition that if the early stage of 
the film formation is carried out under conditions best suited for the formation of a crystal 
structure alumina, e.g., a poisoning mode, to thereby form an a crystal structure alumina 
undercoat, one can subsequently change the film forming conditions to those suited for an 
advantageous feature as compared to the first step,, e.g., greater productivity (Claim 22), 
lower temperature formation (Claim 23) or greater hardness (Claim 27), without significantly 
altering the a crystal structure of the subsequently formed portions of the layer (page 13, lines 
5-17). That is, it has been found that if an undercoat of a crystal structure alumina is first laid 
down, the conditions can subsequently be changed without a substantial deterioration of the a 
crystal alumina structure in the layer. This is evidently the result of a synergy whereby the a 
crystal alumina underlayer creates an a crystal alumina structure nucleus upon which further 
a crystal structure alumina is thereafter readily grown (paragraph bridging pages 13-14). The 
film forming conditions can therefore be changed from those suitable for formation of a 
crystal alumina without a substantial loss in the quality of the produced a crystal structure 
alumina layer. 

Claims 21 and 27 had been rejected under 35 U.S.C. §102 as being anticipated by 
either U.S. patent 3,91 1 ,579 ( Lane et al ) or the publication to Zvwitski et al . Additionally, 
Claims 23 and 26 had been rejected under 35 U.S.C. §103 as being obvious over Zvwitski et 
al. It is respectfully submitted, however, that the amended claims define over these 
references. 

Lane et al discloses an RF sputtering process for coating a razor blade substrate with a 
three layer coating: a base layer of corundum applied in a deposition step I (col. 5, lines 30- 
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32), a chromium adhesive layer applied on the corundum base layer in a deposition step II 
(col. 6, lines 11-16), and a final organic lubricious layer applied in a deposition step III (col. 
7, lines 9-12). However, there is no description that the deposition step I for applying a 
corundum layer is provided in two steps, including an initial step of forming an undercoat 
under conditions suited for formation of a crystal structure alumina and a subsequent step of 
continuing to form the layer by changing the forming conditions whereby an a crystal 
structure alumina continues to be formed on the undercoat, as is now recited in Claim 21 . 
Thus, Lane et al does not anticipate amended Claim 21 . 

As for the anticipation of dependent claim 27, the Office Action has relied on the 
description at lines 55-57 of col. 5. However, this merely describes alternative base materials 
to be applied in the deposition step I, not a subsequent step of continuing to form the base 
layer by changing the forming conditions to those under which films with high hardness can 
be formed, as is recited in Claim 27. 

Zvwitski et al is directed to the effect of substrate temperatures on the properties of 
sputtered alumina layers. It describes that the alumina is amorphous where the substrate 
temperature is less than 500°C, is metastable crystalline where the substrate temperature is 
between 500°C and 1000°C, and is a crystal strucure only where the substrate temperature is 
greater than 1000°C (p. 169). Here again, however, there is no description of sputtering an 
alumina layer in two steps, including an initial step of forming an undercoat under conditions 
suited for formation of a crystal structure alumina and a subsequent step of continuing to 
form the layer by changing the forming conditions whereby an a crystal structure alumina 
continues to be formed on the undercoat, as is now recited in Claim 21 . 

Here again, for evidence of anticipation of Claim 27 the Office Action relied on a 
description of high hardness for the film, but not a subsequent step of continuing to form the 
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base layer by changing the forming conditions to those under which films with high hardness 
can be formed, as is recited in Claim 27. 

As to the rejection of Claims 23 and 26 as being obvious over Zywitski et ah Zvwitski 
et al describes different conditions under which ot crystal structure alumina begins to be 
formed at different temperatures. The Office Action recognizes that these are simply 
"separate data points," and do not represent first and second processing steps in which an a 
crystal structure alumina continues to be formed under changed film forming conditions. 
Nonetheless, the Office Action considers that it would have been obvious in view of this 
teaching of Zywitski et al to begin forming an a crystal structure alumina layer at 1000°C and 
subsequently lower the temperature to 760°C or 690°C to reduce energy cost and stress while 
maintaining high hardness. However, according to this reasoning, one skilled in the art 
would instead form the a crystal structure alumina layer entirely at 760°C or 690°C, since this 
would maximize energy cost and stress reduction. One skilled in the art would thus have 
been taught away from a higher cost and stress method in which the a crystal structure 
alumina layer is initially formed at 1000°C. Accordingly, Claims 23 and 26 define over 
Zvwitski et al . 

Claims 22, 25, 28 and 29 were rejected under 35 U.S.C. §103 as being obvious over 
Lane et al or Zvwitski et al in view of U.S. patent 5,789,071 ( Sproul et al ). It is respectfully 
submitted that the amended claims also define over this prior art. 

As already explained, neither Lane et al nor Zvwitski et al teaches an initial step of 
forming an alumina film under conditions suited for the formation of a crystal structure 
alumina, followed by a subsequent second step of continuing to form the film by changing 
the film forming conditions. Sproul et al was cited to teach this feature, with particular 
reference to Figure 15 thereof which was deemed to show "changes of operating conditions 
during film deposition resulting in an increasing deposition rate." 
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However, as was discussed during the interview with respect to Claim 22, Figure 15 

of Sproul et al does not disclose changes of operating conditions during film deposition 

resulting in an increasing deposition rate. Instead, Figure 15 of Sproul et al simply discloses 

a plurality of data points indicating a relationship between the substrate current density and 

deposition rate whereby the deposition rate increases with increased current density. 

However, since there is no description in Sproul et al that the substrate current density 

increases during film deposition, there is similarly no teaching from Figure 15 that the 

deposition rate increases during film formation. Thus, Sproul et al , and particularly Figure 15 

thereof, fails to provide a teaching for performing the crystal film deposition in Lane et al and 

Zywitski et al in an initial step of forming an undercoat under conditions suited for forming 

an a crystal structure, followed by a subsequent step of continuing to form the film at a 

higher rate than the first step by changing the film forming conditions to higher rate film 

formation conditions. 

During the interview, the Examiners initially took the position that Sproul et al 

nonetheless teaches that one could increase the film formation rate by increasing the substrate 

current density, and so a subsequent step in Lane et al or Zywitski et al to form the film at 

such a higher rate in order to achieve the desirable effect of high rate film formation would 

have been obvious to those skilled in the art. In response, Applicants pointed out that this 

rationale would suggest a high rate of film formation throughout the film forming process in 

Lane et al and Zywitski et al in order to maximize the benefit of a high film formation rate. It 

therefore teaches away from an initial step of forming an undercoat under conditions suitable 

for formation of a crystal structure alumina, wherein the higher film forming rate is confined 

to only the subsequent second step. 

Moreover, Applicants pointed out that the claimed invention does not simply 

comprise the combination of familiar elements according to known methods to yield no more 
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than predictable results, i.e., a test for obviousness in KSR International Company v. Teleflex 
Incorporated, 127 S. Ct. 1727 (2007). Instead, the invention is based upon the recognition of 
a synergy whereby an a crystal alumina structure can be assured, even under conditions 
suitable for rapid crystal growth, once a nucleus of an a crystal structure underlayer has first 
been laid down. Accordingly, the subject matter of Claims 22 or 25 is not believed to be 
obvious from the cited prior art. 

Claims 28 and 29 recite increasing the absolute value of the negative bias voltage in 
the second step. This was considered obvious in order to increase deposition rates. Here 
again, however, under this reasoning the reference teaches against the two step process of the 
invention since a higher absolute value of the negative bias voltage throughout the process 
would maximize this benefit. 

Claim 24 further recites that the film formation in the first step is carried out in a 
poisoning mode discharge condition and the discharge condition of the second step is 
changed to a transition mode or a metal mode. Claim 24 was rejected under 35 U.S.C. §103 
as being obvious over either Lane et al or Zywitski et aL either taken in view of Sproul et al 
and U.S. patent 6,290,825 (Fu). According to the Office Action, Fu discloses "a method of 
initiating the deposition at a poisoning mode and then moving into metallic mode." 
However, this rejection is respectfully traversed. 

Fu discloses the production of a titanium nitride (TiN) - not alumina — layer by 
sputtering. According to Fu, the TiN film produced by a poisoning mode may sometimes be 
desirable because it has low stress (column 11, lines 43-45; column 12, lines 14-15). 
Therefore, if one wishes to produce the generally preferred metallic mode, it is desirable not 
to exceed the intermediate ramp up pressures 200 in Figure 17, but that if the poison mode is 
preferred, one first reaches the higher pressure 206 followed by decreasing to the ramp down 
intermediate pressure 202. 
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However, this description would not suggest modifying the prior art according to any 
of the claims. As a threshold matter, it is respectfully submitted that Fu has no relevance to 
the present invention since it is directed to the reactive sputtering of TiN, and not alumina. 
Thus, the evident desirability of a poison mode in Fu has no relevance to the desirability of a 
poison mode for alumina, since there is no evidence that an alumina layer produced in the 
poisoning mode would have characteristics which are advantageous in the manner of the TiN 
layer produced in the poisoning mode of Fu. 

Beyond this, Fu does not disclose "a method of initiating the deposition at a poisoning 
mode and then moving into metallic mode." Instead, the teaching of Fu is to the opposite: 
i.e., an initial metallic mode may be followed by the poison mode. That is, lines 5-12 of 
column 12 in Fu describe that for the metallic mode one should ramp up along line 200 and 
so remain in the metallic mode. On the other hand, where the poisoning mode is preferred, 
one first goes to the higher pressure 206 along the metallic mode line 200, followed by 
ramping down in the poisoning mode line 202 (column 12, lines 13-16). Accordingly, Fu 
does not provide the purported teaching, and the claims also define over any combination of 
the prior art including Fu . 

Applicants therefore believe that the present application is in a condition for 
allowance and respectfully solicit an early notice of allowability. 
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